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SPECIFICATION 

Adhesive dressing and components 

5 The present invention relates to adhesive medical dressing, flexible films therefor and methods 5 
of manufacture thereof. 

Adhesive medical dressings such as first aid dressing should be conformable to skin to enable 
the dressing to remain comfortably adhered to the patient. Such dressings should therefore have 
a flexible backing film. Conventional plasticised polyvinyl chloride films have the disadvantage 

10 that migration of the plasticiser from the film into the adhesive layer can result in deterioration 10 
of the adhesive. Conventional unplasticised flexible films tend to lack the necessary conformabil- 
ity to skin. British Patent Specification No 2081 721 A (unpublished at the date of filing British 
Patent Application No. 8124849 from which the present application claims priority) disclosed 
that blends of polyurethane and an incompatible polymer could be employed as backing films 

15 for adhesive dressings. It would be desirable to provide an alternative to polyurethane blend 15 
films which could employ another and preferably cheaper polymer in place of the polyurethane. 
Such a conformable film suitable for use in an adhesive dressing has now been discovered. 

The present invention provides a flexible film suitable for use as a backing in an adhesive 
medical dressing which film comprises a blend of polymers characterised in that the blend 

20 comprises a continuous metrix of 1, 2 polybutadiene and an incompatible polymer which forms 20 
a discrete particulate phase within the continuous matrix and the film contains voids. 

The present invention also provides an adhesive medical dressing comprising a flexible film 
backing and an adhesive layer characterised in that the film comprises a blend of polymers 
characterised in that the blend comprises a continuous matrix of 1, 2 polybutadiene and an 

25 incompatable polymer which forms a discrete particulate phase within the matrix and the film 25 
contains voids. 

The term "voids" when used herein means small holes within the film. These small holes may 
interrupt the surface or may coalesce. Normally most of the voids have a diameter from 3 to 20 
microns, for example 3 to 6 microns; Continuous voided films of this invention are impermeable 
30 to liquid water and therefore do not contain openings or passages which provide a continuous 30 
pathway through the film material. This therefore allows the film material to act as a bacterial 
barrier when this is desired. The discrete particulate phase is normally located within the voids 

in the film. ■ 
The conformability of the film of this invention is believed to result from the presence of the 
35 continuous matrix of the 1, 2 polybutadiene and the increase in moisture vapour transmission is 35 
belived to result from the presence of the voids. 

Suitable 1 , 2 polybutadiene blend films of this invention have a thickness of 25 microns to 
250 microns (i.e. 0.025mm to 0.25mm) and preferably have a thickness of 50 microns to 150 
microns. Films of this invention of such thickness have the conformability particularly suitable 
40 for use as dressings. 40 
It has been found that the most suitable 1, 2 polybutadienes for use in this invention are 
thermoplastic 1, 2 polybutadienes. Favoured thermoplastic 1, 2 polybutadienes for making films 
of this invention contain a major amount of syndiotactic 1, 2 polybutadiene, have a crystallinity 
of 15% to 30% (for example 25% to 30%) and have a weight average molecular weight in 
45 excess of 100,000. on G ™ , d d 45 

Preferred 1, 2 polybutadienes for use in this invention are known as RB 810, RB 820 and RB 
830 made by Japan Synthetic Rubber Company. The 1, 2 polybutadiene may contain other 
materials such as antioxidants and fillers but is preferably unfilled. The 1, 2 polybutadiene may 
be crosslinked but is preferably uncrosslinked. 
50 In films of this invention the incompatible polymer forms a discrete particulate phase within a 50 
continuous matrix of the 1, 2 polybutadiene. It is preferred that the particles of the discrete 
particulate phase of incompatable polymer should be spherical or ellipsoidal in shape and have a 
diameter of at least 1 micron, for example 2 microns to 6 microns. 

It is desirable that the 1 , 2 polybutadiene blend films of this invention be adapted to have a 
55 recoverable elastic strain of at least 50% and preferably at least 100% 55 
The films of the invention are opaque due to voids in the body of the film. 
Suitable incompatible polymers include those derived from polymerisation of vinyl hydrocar- 
bons, for example polystyrene and other polyolefins such as polyethylene and polypropylene. It 
has been found that polystyrene is a particularly suitable incompatible polymer for use with 1,2 
60 polybutadiene. 60 
It is desired that mechanical and physical properties of the incompatible polymer are 
significantly different from that of the 1 , 2 polybutadiene at temperatures at which the film will 
stretch. It is particularly desirable that the incompatible polymer should have a higher modulus 
than that of the 1 * 2 polybutadiene at cold stretch temperatures. It is also desirable that the 
65 incompatible polymer has a lower melt viscosity than the 1, 2 polybutadiene at its melt forming 65 
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temperature. 

B-vaaa-*- * ■ 6MW supplied by 

1 0 weight of 1 . 2 polybutadiene. * 85 76 by We, 9 hl and Preferably 50% to 80% b ' 

A preferred blend contains 60% by weiaht nf i , lk 1, 
Japan Synthetic Rubber Co ) arid 4n% k 9 V ' 2 P 0, y b "tadiene (for examole RB R"?n r 

16 The adhesive dSno o 5? '""1" ' 2 pol >' bu > 3di - 

transmission are required a discon S ™?m "STT part,CU,ar, y hi 9 h moisture vapour ? n 
25 The 3 m°„fi m! P ' efwal "V « S " m °' S " ,re ^on" Se of a, 

h#pS^ 45 

pad wh.ch is preferably covered with , , „J ^ 1 dressings. Such dressings will often 
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adhesive dressings of the invention can be sterile within a suitable bacteria proof package. 

In a further aspect the invention provides a process of making adhesive medical dressings of 
the invention which comprise applying an adhesive layer to a flexible film comprising a blentf of 
1,2 polybutadiene and an incompatible polymer and contains voids. 
5 In yet another aspect the invention provides a process of making the film of the invention 5 
which comprises forming a film from a blend of 1, 2 polybutadiene and an incompatible 
polymer and stretching the film until voiding occurs. Thereafter the stretched film is allowed to 
contract. 

It is preferred that the film is formed by a hot melt process in particular by hot melt extrusion. 
10 It is also preferred that the blending of the 1, 2 polybutadiene and the incompatible polymer is 10 
carried out under hot melt conditions although pre-mixing of the granules can be carried out by 
tumbling at room temperature. 

The extruded 1, 2 polybutadiene and incompatible polymer blend film can be stretched to 
form the flexible film containing voids. The stretching should be carried out at low temperatures 
1 5 for example 1 0°C to 45°C preferably at 1 5°C to 3CTC. The stretching can take place in 15 
longitudinal or transverse to the extrusion direction. It is preferred that the film should be given 
a stretch of between 200% and 500%. The degree of stretching should be greater than the 
yield elongation (but less than the elongation at break of the film) at the stretching temperature. 
The films of this invention may be prepared by the process of British Patent Specification No. 
20 8124250 which is incorporated herein. 20 
Essentially the films are prepared by blending the ingredients, extruding a film and stretching 
it. After stretching the film is also allowed to contract. These stretching and relaxation stages 
convert the 1, 2 polybutadiene-incompatible blend films into a flexible film containing voids. 
These voids are normally very small with diameters of between 2 and 20 microns and more 
25 usually between 3 and 16 microns. 25 
The adhesive layer can be applied to the flexible film by conventional coating methods u$ing 
for example blade over flat bed or roller coating units. The adhesive can be applied directly to 
the flexible film as an emulsion or as a solution providing the solvent or solvents used are 
selected from those which do not significantly dissolve or swell the film. Alternatively the 
30 adhesive can be applied in a solventless form for example as a polymerisable monomer or 30 
prepolymer mixture. 

Patterned adhesive layers can be applied to the flexible film using an engraved roller by the 
method disclosed in British Patent Specification No. 819,635. 

In a preferred process the adhesive is applied to the flexible film by a transfer process in 
35 which the adhesive is coated onto a release surface such as e silicone coated paper and 35 
transferred to the film by laminating the film to the adhesive coated release surface under 
pressure. 

The flexible 1 , 2 polybutadiene blend film can ha provided with apertures by conventional 
perforating methods including methods involving the use of punches and dies, heated needles 
40 or protruberances, hot gases and elextrical spark discharge. Adhesive coated film can be 40 
provided with suitable apertures in a similar manner. 

The adhesive coated film can be converted into medical adhesive dressings on conventional 
machines, for example dressing machines. 
The adhesive medical dressings can be individually wrapped in bacteria proof packages. The 
45 packaged dressings can be sterilised by a conventional sterilising method such as electron or 45 
gamma irradiation or ethylene oxide sterilisation. 

Examples 1 to 8. Preparation of 1, 2 polybutadiene 
Blend Film, 

50 The effect of the processing conditions on the moisture vapour transmission rates of voided 50 
films made from polymer blends of 1, 2 polybutadiene (PBD) reference RB 830 (Japan 
Synthetic Rubber Co,) and high impact polystyrene (HIPS) reference 6MW (from R. H. Cole 
Limited are illustrated by Examples 1 to 8.) 
The voided films of Examples 1 to 8 were made by extruding a polymer mixture as a hot melt 

55 through a flat film die into a cooled two roller casting unit and stretching the resultant film on a 55 
laboratory tensometer in the following manner. 

Polymer Mixture Preparation. 

a) Granules of the 1, 2 polybutadiene and the incompatible polymer were mixed by 

60 tumbling. 60 

b) The polymer prepared was then dried in an air circulating oven at 90°C for 4 hours using 
2.5cm deep trays. 

Extrusion conditions. 

65 Films were made by feeding the polymer mixture into a 375mm extruder (Johnson Spartan 65 



150, length to diameter screw ration of 24:1) and extrudinn th* nni umD r ~- ♦ 
temperature oM 85'C through a 300mm flat die In* tnenfpd a'SoTed ^Z^S^Ln. 
un.t located 7.5cm d.rectly below the die (rollers maintained at 40'C and 30'C ) 9 

Stretching conditions. 

The voided films were made by stretching samples of the cast film in tho m „v a- ■ 
M, on a laboratory Hounsfie.d tensometers 9 The film samples h a 2 a^gaug sSSlwl 
an aspect rat.o of 0.5. Samples were stretched to a draw ratio of 5 1 MOnT £1 ? a " d 
of between 50mm/min and 125mm/min at 20'C and 25X extension)* rates 

Results. 

The properties of the thus produced films are given in Table 1 The moisture 
transm.ss.on rate (MVTR) was calculated by the Payne Cup method P 
The results show that the MVTR of the voided films is oreater than that «-i " , 

5 hrl%Tc/Tn P o; e t d fnl; 2 f 0,ybUtadiene a, ° ne - <^ 9 of SouTrO /mV24 mS ° f Sma " er 
hrs/37 C/ 100% to 10% relatrve humidity difference for 100 micron film) 
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Example 9. Preparation of Adhesive Dressings 

of ™'T ° f EXa f T7 6 2 W 1 S COa,ed With 3 pressure sensitive adhesive composition consisting 
tJHSim h K P8rtS ^ W f' 9ht ° f 2 - elh y ,hex y' «*y««. 47 parts by weight of h-bu^ 9 
5 ESS Vf „ S by , We, 9 A ht °, f acr Y ic acid Polymerised in acetone according to the genial 
St 2 5a /m^7? d0m A PP" ca j'° n N ° 8106707 to give a dry continuous adhesive layer of 
r^/ilH « u T 3S °° ated by 3 transfer process in which th * ^hesive solution was 
Pacers fiSLST ?l bed T 0 T ] ° m ° 3 releas * P a P*' (Steralease 77 from Sterl.ng Coated 
Papers Limited) and then transferred to the film by lamination under pressure 

10 machine ^ "** COnverted in, ° first aid dressings on a conventional dressing 

vo[unte d ers SSin9S % ° t0 the Skin Whe " 3pp ' ied to the hands of 

Example 10 

1 5 Extrusion Compound Preparation 

An extrusion feedstock was prepared as follows: (i) 60 parts by weight of polybutadiene 
polymer granules were combined with 40 parts by weight of high impact polystyrene WPS) 
granules (Stryon 485 manufactured by the Dow Chemical Co. Ltd., and supplied by R H Cole 

20 ^t'nrtZ?* 6I ? W) 3nd the resultant mixture introduced into a rotary tumble blender', which 
!1 P k'1 f ° r u en T U,eS t0 ensure that a -Sufficiently even dispersion of one type o granule 
n the other had been obtained for the efficient operation of the next stage of the process 

eV^T*** 0 , 9 H ranU ' eS ff0m ( ° T ' OCated int ° the hopper of 3 Reifenhauser sTo 60mm 
extruder. This extruder was equipped with a multirod die which had 1 2 circular outlet chants 
each 3mm in d.ameter. The extruder was also equipped with a polyolefin type screw which had 
25 a length to d.ameter ratio of 20: 1 and a compression ration of 3- 1 

rnI h T!! Xt ?! S,0n W3S ca '; ried J out usin 9 a die temperature of 1 85 X and a screw speed of 38 

*7 ,S 'P™ " d ™™ «h«»"gh a water bath maintained at 20'C at a si 
thronoh Ik° T h thM ?! r d ' ame,erS t0 a PP roxim «ely 2mm. After travelling a distance o" 1 metre 
hrough this bath the hlaments were passed through a chamber equipped with a hot a° olowe 

30 [aVorTo; 6 grantor ' StUre **" CUt 3 10 5 ™ ^ an Accra tSUST' 30 

^o^t??^ and th6n dried f0r ***** « 90X in an 
35 Film Extrusion 

The compound was fed into the hopper of a Brabender Extrusiograph instrumented extruder 3& 
ilSmm i^T ^ Brab * nd er Plasticorder PLE 651 drive unit and' which was equipped wrth 
rati os 1 " ar b ' 0Wn f ' m d l 6 3nd 3 P 0| y° lefi "-type screw with a length ?o dUameTe 

An Ta ■ compression rat.o of 3:1 . The die was maintained at a temperature of 185'C 

mir mg V'T^ °L 6 ° rpm ' Which 93Ve registered torc > ue and axial back p Lsure ° 40 

mr n ,W a off 1 K "T PeCtWe *' 3 me,t film wa ^ruded vertically and fed into 

the nip of a haul off unit located 65cm above the die face. 

Stretching Conditions 

| a hor V a tl < r! d M film VV3 L m3de by stretchin 9 a sample of the film in the machine direction (M) on a 
rt°o of OS ^ SsmlV^T^ 7 !: 9 fi,m , sam P le had a 9u«9. 'ength of 50mrr ' an an aspect 
5 a 0mm f / 0 m fnuSTt P 20-C ere t0 ^ ^ 5:1 (4 °° % eXt3nsion > a < a rate °' 
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20 



25 



45 



45 



50 Results 



9 /n / ml UC Tu' n . ,h,Cl<neSS from 1 - 47mm t0 0-64mm and the drawn film had an MVTR of 
Z fniZ ? ,mt,a ' m ° dU,eS ° f the drawn fi,m < determined by mea uTing the slopV of 

he load/elongation curve, was 40MPa. This was measured using an Instron 1 95 tensife 
testing machine. The sample width was 25mm and the gauge length was 25mm For 
55 comparison the corresponding value for a typical continuously, chSsubstrate fi.m is 55 
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Example 1 1. Preparation of Adhesive Dressings 

ripI^ihT^nP^ 3 " 1 ?^ 10 W3S C03,ed with 3 pressure sensitive ^hesive composition as 

ser £1f circu aToLfoSI ? "V° lhe ^ W3S perfor3ted m^taSy to give 60 

a series ot circular perforations 1mm in d.ameter such that the area of the perforations was a 

TZTh^XI 5% , °J r ,he f " m 3re3 The MVTR ° f ,he coated film was 327$5/24taT 
machine ^ ™* ""^ im ° firSt aid dressin 9 s on a convemiona. dressing 

65 The dressings were found to conform well to the skin applied to the hands of volunteers. 
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CLAIMS: ... ^ . . . a 

1 A flexible film suitable for use in adhesive medical dressings which film comprises a blend 
of polymers characterised in that the blend comprises a continuous matrix of 1, 2 polybutadiene 
5 and an incompatible polymer which forms a discrete particulate phase within the continuous 
matrix and the film contains voids. . . 

2. A film as claimed in claim 1 which is 50 microns to 1 50 nmcrons thick and in which the 
voids have a diameter of 3 to 20 microns. 

3. A film as claimed in either of claims 1 or 2 in which the incompatible polymer is 

10 polystyrene^ ^ daj ^ d ^ ^ of daims j to 3 in which the 1, 2 polybutadiene comprises 

45% to 80% by weight of the film. 

5 A film as claimed in any one of claims 1 to 4 which is adapted to have a moisture 
transmission rate of at least 200g/m 2 /24hrs/37X/100% to 10% relative humidity difference.. 
15 6 A film as claimed in any of claims 1 to 4 which has apertures and has a moisture 1 b 

transmission rate of at least 500g/m 2 /24hrs./37X/100% to 10% relative humidity differ- 
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ence. 



7. An adhesive medical dressing which comprises a flexible backing film and an adhesive 
layer characterised in that the film is as claimed in any of claims 1 to 6. 
20 8. An adhesive medical dressing as claimed in claim 7 in which the adhesive layer is a <*U 

continuous layer of moisture vapour permeable adhesive. .... 

9, An adhesive dressing as claimed in either of claims 7 or 8 in sterile form and within a 
bacteria-proof package. m a a* a 

10 A process for preparing a flexible voided film as claimed in any one of claims 1 to b 
25 which comprises forming a film from a blend of 1, 2 polybutadiene and an incompatible 25 
polymer and stretching the film until the voids are formed. 

Printed for Her Majesty's Stationery Office by Burgess & Son ( A 5 ln 9 d o^ d ;— 1 obtained 
Published at The Patent Office. 25 Southampton Buildings. London. WC2A 1 AY. from which copies may be obtained. 
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